• The significance for stroke and correlates of transient ischemic attacks (TIA) were studied prospectively in a population of 2,772 persons aged 65 to 74. The prevalence of TIA at the beginning of the study was 63 per 1,000. TIA prevalence was substantially higher among blacks and women than among whites and men. Only 13% of those with TIA were free from any other major evidence of cardiovascular disease. White men, black men and black women with TIA had higher observed incidence rates of stroke than those without TIA. White women were a notable exception to this trend. There was a positive association between frequency of TIA and risk of stroke. Those with TIA and hypertension experienced higher stroke incidence rates than normotensive persons with TIA.
Introduction
• In October, 1965, a cohort study of the epidemiology and natural history of strokes was begun in an elderly poor urban population in Cook County, Illinois. Previous papers based on the study have described the prevalence of several kinds of morbidity in the cohort, 1 
'
2 some of the methods of determining stroke incidence, 3 and risk factors for cerebrovascular attacks. 4 This paper describes the transient ischemic attacks (TIA) in the cohort, their correlation with other cardiovascular disease in the subjects, and their outcome in terms of completed stroke.
Methods
The participants in the study were selected during 1965 and 1966 by probability sampling techniques from the population of non-institutionalized black and white men and women who were 65 to 74 years of age and receiving financial assistance through the Department of Public Aid in Cook County, Illinois. They were interviewed in their homes, and subsequently came to a central facility where a medical examination emphasizing the cardiovascular and nervous systems was performed. The population, sampling procedures, defini- Signs and symptoms of neurological dysfunction were recorded on standard forms by the examining physician, and these data were later reviewed by the senior neurologist (H.L.K.). Completed stroke was diagnosed if there was a clear history of focal cerebral deficit which occurred suddenly, lasted at least 24 hours, showed some degree of improvement after the time of maximal involvement, and was compatible with occlusive or hemorrhagic involvement of one or more neck or intracranial arteries. The diagnosis was considered "definite" if neurological signs consistent with the history also were observed; otherwise the diagnosis was considered "possible." Transient ischemic attack (TIA) was diagnosed if there was a history of focal neurological dysfunction which met the criteria for completed stroke except that the deficit lasted less than 24 hours and there were no detectable residua. A diagnosis of TIA was considered "probable" if the symptoms involved the long tracts or at least two cranial nerve nuclei; otherwise the diagnosis was considered "possible."
Participants who did not have a diagnosis of definite or possible completed stroke at initial examination were visited semi-annually in their homes by field workers who had been trained in systematic interviewing and observational techniques to detect signs and symptoms of stroke. 3 A series of questions was asked at each visit about the occurrence of specific focal neurological deficits, e.g., "Has one whole side of your body, both your arm and your leg on the same side, ever suddenly gone weak or lost its strength?", and a positive reply was followed by probes to obtain
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information about the event. Observations were systematically made for muscular weakness and incoordination, sensory loss or abnormalities, abnormalities of vision, gait and station, and disturbances of speech or language. A neurologist or senior neurology resident reexamined those participants who developed signs and symptoms suggestive of stroke during the follow-up period. Hospital and medical records, death certificates, and coroner's reports also were obtained. All follow-up data were reviewed by the senior neurologist, who was responsible for the final diagnosis for purposes of this study. A diagnosis of stroke during the follow-up period was considered "definite" if based upon both a clear history and confirming signs; it was considered "possible" if based upon a clear history only, upon neurological signs best interpreted as residua of stroke in the absence of a clear history, or upon a death certificate statement only. Whenever possible, differentiation was made between hemorrhagic stroke, brain infarction due to embolism, and nonembolic brain infarction (NBI).
Data are presented in the present paper on the association between diagnosis of probable TIA at initial examination and subsequent incidence of two endpoints: definite stroke, probably nonembolic brain infarction and all stroke (definite plus possible). These data have been analyzed by categorizing the participants in terms of one or more variables measured at entry, e.g., presence or absence of probable TIA, and comparing the categories with respect to incidence of the two endpoints. Rates of incidence and their standard errors have been computed by life table procedure 5 for each of the eight sex-specific, race-specific, and age-specific groups (white and black men and women age 65 to 69 and 70 to 74) within a category, and the sex-specific, race-specific, and age-specific rates have been averaged to obtain adjusted rates for combined groups. The statistic used for testing the significance of a difference between two rates has been the ratio of the difference to its standard error. Two-tailed tests have been used with 0.05 set as the level of significance.
Results
Probable transient ischemic attack (TIA) was diagnosed in 176 (63 per 1,000) of 2,772 black and white men and women age 65 to 74 and free of completed stroke at initial examination. Prevalence rates of probable TIA, shown by sex, race, and age in table 1, are consistently higher in black persons than in whites. Overall, probable TIA was diagnosed in 77 per 3,000 of all black persons and in 46 per 1,000 of all white persons (P < 0.001). The prevalence rates for TIA are also consistently higher in women than in men, but the difference between white men and women is small. Probable TIA was diagnosed in 72 per 1,000 of all women and in 54 per 1,000 of all men ( P < 0 . 0 5 ) . Differences in prevalence of TIA between persons age 65 to 69 and 70 to 74 are small and not statistically significant.
The right carotid arterial system was implicated by the clinical evidence in 30 cases of TIA ( 1 7 % ) ,
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the left carotid in 47 cases ( 2 7 % ) , and the vertebrobasilar system in 99 cases ( 5 6 % ) . Two or more episodes of TIA were reported by 166 ( 9 4 % ) of the 176 cases; 10 persons ( 6 % ) reported a single episode only. The frequency of episodes was reported to be one or more episodes per month by 100 persons ( 5 7 % ) , was reported to be less frequent by 50 persons ( 2 8 % ) , and was not determined in 26 cases (15% ).
Persons with a diagnosis of probable TIA at initial examination are compared in table 2 to persons without this diagnosis in terms of mean serum cholesterol, body mass (weight in kilograms divided by height in meters squared), age, systolic blood pressure, and diastolic blood pressure. None of the differences between groups is statistically significant, and no consistent trends in differences are apparent over the four sex-race categories.
These groups are also compared in table 3 in terms of the prevalence of other cardiovascular conditions, history of physician-diagnosed diabetes mellitus, and cigarette smoking habits as determined at initial examination. In each sex-race group, prevalence rates for sclerotic peripheral arteries, intermittent claudication, and angina pectoris are higher in persons with TIA than in persons without TIA, and the differences between the mean rates over all four sex-race groups are statistically significant ( P < 0 . 0 5 ) . Women with TIA have higher prevalence rates for Grade 2+ hypertensive retinopathy (Keith-Wagener criteria) and for clinical heart disease than women without TIA, but those differences are not observed in men. In all sex-race groups except white men, persons with TIA have higher prevalence rates for myocardial infarction and for history of physician-diagnosed diabetes mellitus. The difference between mean rates over all four sex-race groups is statistically significant for diabetes mellitus but not for myocardial infarction. Differences between persons with and without TIA in prevalence rates for hypertension (systolic pressure 160 and/ or diastolic pressure > 95 mm Hg), electrocardiographical abnormalities, and cigarette smoking are small and not statistically significant. Age-adjusted three-year incidence rates for definite stroke, probably nonembolic brain infarction (NBI) and for all stroke are shown in table 4 by sex and race according to diagnosis of probable TIA at initial examination. These data indicate that white men, black men, and black women with TIA have higher observed incidence rates of definite NBI and of all stroke than persons of the same sex and race without TIA. The group of white women is the exception to this trend; only one case of stroke occurred during the follow-up period in the 31 white women who had probable TIA at entry. Averaged over all four sexrace groups, the mean three-year incidence rate for definite NBI in persons with TIA is 76 per 1,000 and in persons without TIA is 42 per 1,000; the 95% confidence interval for this difference in rate is Stroke, Vol. 4, November-December 7973 -8 to 76. The mean three-year incidence rates for all stroke in persons with and without probable TIA is 132 per 1,000 and 68 per 1,000, respectively, and the 95% confidence interval for this difference is 12 to 116. Although the differences in incidence rates of stroke are in the expected direction (higher in those with TIA) the numbers are small and the standard errors large.
Data in table 5 indicate that the risk of definite NBI and of all stroke in persons with probable TIA is not related to the arterial system implicated by the clinical evidence. Persons with TIA suggesting a carotid arterial lesion have incidence rates for definite NBI and for all stroke that are similar to the rates observed in persons with TIA suggesting a vertebrobasilar arterial lesion.
The frequency of TIA reported at entry, on the other hand, does appear to be related to risk of definite NBI (table 6). Persons reporting one or more TIA per month at initial examination have an observed risk of definite NBI that is five times greater than the risk observed in persons reporting less than one episode per month (P<0.05). The observed risk of all stroke, however, is only 1.4 times greater in persons reporting one or more TIA per month as compared to persons reporting less OSTFELD, SHEKELLE, KLAWANS frequent episodes, and the difference is not statistically significant.
In persons who were hypertensive at initial examination (systolic blood pressure > 160 and/or diastolic pressure > 95 mm Hg), the three-year incidence rates for definite NBI are 121 per 1,000 and 56 per 1,000 in persons with and without TIA, respectively (table 7) . Although the relative risk is greater than two, the difference between rates is not statistically significant. For all stroke, however, the corresponding three-year incidence rates are 186 per 1,000 and 88 per 1,000, and the difference between rates is statistically significant (P<0.05). The mean systolic and diastolic blood pressures at entry of hypertensive persons with and without TIA are quite similar: 182/91 and 180/90, respectively. Although nonhypertensive persons with TIA have higher observed incidence rates for definite NBI and for all stroke than nonhypertensive persons without TIA (46 and 32 per 1,000 for definite NBI and 91 and 54 per 1,000 for all stroke, respectively), the difference in rates are smaller than observed in the hypertensive persons and are not statistically significant. Table 8 shows the association between TIA and risk of definite NBI and of all stroke in persons who had one or more other cardiovascular conditions (sclerotic peripheral arteries, intermittent claudication, clinical heart disease, and diabetes mellitus) at initial examination and in persons who had none of these conditions at initial examination. Only 23 (13%) of the 176 persons with probable TIA did not have one or more of these other conditions also at initial examination, and this number is too small for obtaining reliable estimates of incidence. In the participants who did have one or more of these conditions present at initial examination, persons with TIA had higher observed incidence rates for definite NBI than persons without TIA (85 and 48 per 1,000, respectively) and also higher incidence rates for all stroke (148 and 176 per 1,000, respectively). The difference between rates for definite NBI is not statistically significant (the 95% confidence interval for the difference is -1 5 to 93), but the difference between rates for all stroke is significant P < 0.05 (the 95% confidence interval is 10 to 134).
Discussion
The prevalence of TIA in this elderly population is relatively high, about 1 in 16. The true rate is probably somewhat higher than that because our criteria for TIA were stringent and the initial histories, not taken by neurologists, may have missed some cases. Previous studies of TIA have been largely limited to whites and virtually no data are available now on black-white differences. The higher prevalence of TIA among blacks in this cohort is compatible with the higher prevalence among blacks of completed stroke at the initial examination 1 and may reflect the well-known higher blood pressures and stroke incidence among blacks in other studies. 6 " 8 The cross-sectional data indicate that TIA is rarely the sole indication of cardiovascular disease Stroke, Vol. 4, November-December 1973 for these elderly persons. Instead, the observations indicate that persons with TIA also tend to have coronary and peripheral vascular disease as well. Only 13% of persons with probable TIA did not have observable sclerotic peripheral arteries, evidence of peripheral vascular disease, clinically evident heart disease or diabetes mellitus. It is likely that treatment of neck vessel diseases in these elderly persons would not affect the overall outlook for their atherosclerotic disease.
The incidence data indicate that TIAs are associated with increased risk of stroke particularly if the TIAs occur more often than once a month or are associated with high blood pressure or other cardiovascular disease. This may imply that early treatment of hypertension and other risk factors for atherosclerosis will have a preventive effect.
The association between poor health and poverty is so well known as to require little defense here.
9 " 11 Even in the area of stroke, the autopsy studies of Loewenson et al. 12 suggest that, especially among women, the prevalence of cerebral atherosclerosis is higher among the poor. Caldwell et al. 13 found that dropouts from antihypertensive treatment are more likely to be of lower education and income and to be nonwhite. It seems defensible, therefore, to take the position that morbidity and mortality from cerebrovascular disease will be as high or higher in our cohort than in most other U. S. studies.
